Key indicators: single-crystal X-ray study; T = 125 K; mean (C-C) = 0.004 Å; R factor = 0.039; wR factor = 0.068; data-to-parameter ratio = 21.0.
The title mononuclear complex, [Zr(C 20 H 20 Cl 4 N 2 O 2 ) 2 ], was obtained by allowing hexane to diffuse into a diethyl ether solution of zirconium(IV) sec-butoxide and the enantiomerically pure tetradentate ligand N,N 0 -bis(3,5-dichloro-2-hydroxybenzyl)-trans-(R,R)-1,2-diaminocyclohexane. The metal centre is eight-coordinate and displays a distorted dodecahedral coordination environment with average Zr-O and Zr-N bond lengths of 2.082 (9) and 2.441 (8) Å , respectively. In the crystal structure, complex molecules are linked by intermolecular C-HÁ Á ÁCl hydrogen-bond interactions into zigzag chains running parallel to the [101] direction. C-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds are also present.
Related literature
For examples of eight-coordinate zirconium complexes with related salen-type ligands (salen = N,N 0 -ethylenebis(salicylideneimine), see: Archer et al. (1979) ; Illingsworth et al. (2002) ; Zhu et al. (2005) 
Experimental
Crystal data [Zr(C 20 H 20 Á min = À0.37 e Å
À3
Absolute structure: Flack (1983) , 5344 Friedel pairs Flack parameter: À0.01 (3) Table 2 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. (Yeori et al., 2005) . Whereas titanium(IV) alkoxides, Ti(OR) 4 , coordinate one salcean ligand to yield complexes of the type [salcean]Ti(OR) 2 with the loss of two equivalents of alcohol (Yeori et al., 2005) , two equivalents of salcean may displace all four alkoxides from a zirconium(IV) alkoxide, resulting in a distorted dodecahedral eight-coordinate bis(salcean)zirconium(IV) complex, as reported here. Although the structure of no other bis(salcean)zirconium(IV) complex has been reported, similar eight coordinate zirconium(IV) complexes with salen type ligands exhibiting a distorted dodecahedral coordination sphere are known (Archer et al., 1979; Illingsworth et al., 2001; Zhu et al., 2005) .
The title compound ( Fig. 1 Table 1 . These bond lengths and angles are similar to those reported in the literature for related bis(salen)zirconium(IV) complexes (Archer et al., 1979; Zhu et al., 2005) . The conformation of the complex is stabilized by intramolecular N-H···O, N-H···Cl and C-H···O hydrogen bonding interactions (Table 2 ). In the crystal structure, complex molecules are linked into zig-zag chains running parallel to the [101] direction by intermolecular C-H···Cl hydrogen bonds (Table 2) .
Experimental
The title compound was crystallized from a 2 ml diethyl ether solution of Zr 
Refinement
Hydrogen atoms on carbon atoms were included in calculated positions and were refined using a riding model, with C-H = 0.95-1.00 Å and U iso (H) = 1.2 U eq (C). Hydrogen atoms on nitrogen atoms were refined semifreely with the help of a distance restraint (N-H = 0.91 Å) and with U iso (H) = 1.2 U eq (N).
supplementary materials sup-2 Figures   Fig. 1 . A view of the title compound, with displacement ellipsoids shown at the 50% probability level. H atoms on carbon atoms have been omitted for clarity.
Crystal data [Zr(C 20 H 20 Symmetry codes: (i) −x, y+1/2, −z; (ii) −x+1, y+1/2, −z+1.
supplementary materials sup-13 Fig. 1 
